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Needle core biopsyPulmonary hemangiomas are extremely rare. Here we report a case of a 42 year old healthy woman with an in-
cidental nodule identiﬁed by computed tomography (CT). In consideration of her smoking history and the ap-
pearance of irregular borders of the nodule on CT imaging, despite lack of change after a 9-month follow-up, a
CT-guided percutaneous needle core biopsywas performed to rule out lung cancer. A diagnosis of solitary pulmo-
nary capillary hemangiomawasmade histopathologically. The feasibility of using needle core biopsy to diagnose
pulmonary hemangiomas is discussed with the clinical, radiologic and pathological features of this case and a re-
view of literature.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Hemangiomas are common benign vascular tumors of infancy and
childhood that are frequently located in the skin, subcutaneous tissue,
and liver [1]. Although they can present in any organ system, primary
pulmonary hemangiomas, involving either the parenchyma or the
airways, are extremely rare [2].
Extensive search of the English literature reveals only a few cases of
pulmonary hemangiomas. The diagnoses were all made throughwedge
resection, segmentectomy, or lobectomywith orwithout intraoperative
frozen section examinations. Here, we report one additional case of
pulmonary capillary hemangioma which was diagnosed by needle
core biopsy. The feasibility of using needle core biopsy to diagnose
pulmonary hemangiomas will be discussed with a literature review.
2. Case report
2.1. Clinical presentation
A 42 year old woman with a 5-pack-year smoking history while in
college and no other signiﬁcant past medical histories had an incidental
nodule in the left lower lobe on chest X-ray performed at another hospi-
tal. Clinical follow-up at our institution revealed a left lower lobe pulmo-
nary nodule measuring 1 cm in the greatest dimension with irregularl-Gan).
Inc. This is an open access article un
ulmonary capillary hemangio
http://dx.doi.org/10.1016/j.eborders and central ﬂuid attenuation suggestive of a cystic component
on a computed tomography (CT) scan (Fig. 1). No air-ﬂuid level was
seen to indicate cavitation or necrosis. This lesion is closely associated
with an interlobular septum. No deﬁnite feeding or draining vessels had
been identiﬁed. This pulmonary nodule appeared to be stable in size
and appearance through a 9 month interval. There was no evidence
suggestive of pulmonary hypertension clinically or radiographically.
In consideration of the irregular borders of this nodule on CT scan
and the smoking history, a CT-guided percutaneous lung biopsy was
performed to rule out the possibility of a malignant process. Patient
experienced signiﬁcant but transient hemoptysis after the procedure.2.2. Histopathologic ﬁndings
Microscopically, ﬁve pieces of lung tissue were present, one of which
was completely normal lung parenchyma. The remaining 4 tissue core
fragments showed partial or complete involvement by a discrete and
marked proliferation of thin-walled capillary vessels ﬁlled with red
blood cells (Fig. 2A). Lesional tissuemeasures 5mmin the longest dimen-
sion. The cells lining the vascular channels were cytologically bland and
showed no mitotic activity (Fig. 2B); and immunohistochemically were
strongly positive for ERG (Fig. 2C; clone: EP111, EPITOMICS, Burlingame,
CA) and negative for the lymphatic endothelial marker, podoplanin
(clone: D2-40, Dako, Carpinteria, CA). Immunohistochemical staining of
TTF-1 was only positive in rare entrapped pneumocytes but negative in
the lesional nuclei (Fig. 2D; clone: 8G7G3/1, DAKO, Carpinteria, CA).der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. CT images of the axial (1A) and coronal (1B) planes show a single, 1.0 cm left lower lobe pulmonary nodule with irregular borders and central ﬂuid attenuation (arrow).
2 T. Huang et al. / Human Pathology: Case Reports xxx (2016) xxx–xxxThe capillary proliferations appeared to be adjacent to a
bronchovascular bundle (Fig. 3A), however no obvious involvement or
invasion of the bronchovascular wall was appreciated under highmagni-
ﬁcation (Fig. 3B and C). Iron stain did not reveal signiﬁcant hemosiderosis
in the form of either hemosiderin granules within alveolar macrophagesFig. 2.Microscopic images of the lesion showmarked proliferation of thin-walled capillary vess
positive for ERG (2C) and negative for TTF1 (2D).
Please cite this article as: T. Huang, et al., Pulmonary capillary hemangio
literature, Human Path Case Reports (2016), http://dx.doi.org/10.1016/j.eor extracellular hemosiderin deposits in alveolar septa. In addition, there
was no inﬂammation, ﬁbrosis, or granulomas identiﬁed.
Based on the histomorphologic features, along with the clinical and
radiologicﬁndings, a diagnosis of solitary pulmonary capillary hemangi-
oma was rendered.els (2A) with bland cytology and nomitosis (2B). The cells lining the vascular channels are
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Fig. 3. The capillary proliferations are adjacent to a bronchovascular bundle (3A). No obvious involvement or invasion of the bronchial (3B) or vascular (3C)wall is appreciated under high
power.
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Hemangiomas are benign vascular tumors commonly occurring
in skin, subcutaneous tissue, and liver [1]. In contrast, hemangiomas
of the lung are exceedingly rare. Reviewing the literature published
in English, we identiﬁed 20 cases of hemangiomas involving either
the lung parenchyma or the bronchus (Table 1) [3–20] The more
common hemangiomas within the respiratory tract involving the
subglottic region and the mediastinum have been reviewed byTable 1
Summary of pulmonary hemangioma reported in the literature.
Reference Age Sex Clinical symptoms Site
Kayser et al. [3] 3 m F Dyspnea & tachypnea Left main bron
Paul et al. [4] 5 m F Marked respiratory distress Right main bro
Cohen & Kaschula [5] 4 y F Cough, bronchitis,
pneumonia
Right main bro
Harding et al. [6] 67 y F Severe chest pain,
hemoptysis
Left main bron
Capizzani et al. [7] New-born M Premature newborn w
respiratory distress
Right hilum
Maeda et al. [8] 54 y M Asymptomatic Left hilum
Abrahams et al. [9] 9 y F Cyanosis, clubbing, shortness
of breath
Predominantly
Kim et al. [10] 22 y F Asymptomatic Initial: LUL & L
Later: LLL & RL
Yang et al. [11] 36 y M Pericardial & bilateral pleural
effusion
Bilateral, mult
Miyamoto et al. [12] 61 y M Asymptomatic Bilateral, mult
Fine & Whitney [13] 84 y M Pneumonia Bilateral, mult
Siaghani et al. [14] New-born M Respiratory distress, apneic
episodes
LLL
Abrahams et al. [9] 8 wk M Respiratory distress RLL
Galliani et al. [15] 10 wk M Cold-like symptoms RLL
Bowyer & Sheppard [16] 9 m F Premature newborn w
intubation
RLL
Huang et al., this study 42 y F Asymptomatic LLL
Fugo et al. [17] 48 y F Asymptomatic RML
Sakaguchi et al. [18] 53 y F Asymptomatic LUL
Sirmali et al. [19] 54 y M Massive hemoptysis LUL
Isaka et al. [20] 55 y F Asthma LLL
Fugo et al. [17] 56 y M Asymptomatic LLL
y: year; M: man; W: woman; w: with; wk.: week; m: month; LLL: left lower lobe; RML: right
a PCH-like histology.
Please cite this article as: T. Huang, et al., Pulmonary capillary hemangio
literature, Human Path Case Reports (2016), http://dx.doi.org/10.1016/j.eShikhani [21] and Moran and Suster [22], which are not included in
the current review.
Pulmonary hemangiomas have a broad range of clinical presenta-
tions depending on the location, size and number of lesions. Among
the 20 published cases and one additional case from our current
study, 7 cases were asymptomatic, whereas the rest were associated
with symptoms ranging frommild cold-like symptoms, respiratory dis-
tress, cyanosis, and pleural effusion to hemoptysis, including one case of
hemoptysis that wasmassive and life-threatening. Of these 21 patients,Radiology Pathology
chus Signiﬁcant narrowing of
the left main bronchus
Infantile hemangioma
nchus Hyperinﬂation of the right lung Capillary hemangioma
nchus N/A Capillary hemangioma
chus Left hilar mass Capillary hemangioma,
pedunculated
Cystic and solid mass occupying
most of the right hemithorax
Mixed cavernous and capillary
hemangioma (Congenital
hemangioma)
Ill-deﬁned mass adjacent to the
bifurcation of the left main
bronchus
Cavernous hemangioma
right lung Bilateral interstitial and pleural nodules Capillary hemangiomaa
LL
L
Initial: 2 round well-circumscribed
nodules w enhancement
Later: 2 round well-circumscribed
nodules w enhancement
Capillary hemangioma
iple Bilateral multiple nodules Cavernous hemangioma
iple Multiple well-deﬁned nodules Cavernous hemangioma
iple N/A (incidental ﬁndings on autopsy) Cavernous hemangioma
2 homogenous, hypervascular
masses at the periphery of LLL
Infantile hemangioma
Cystic mass Capillary hemangioma
An enhancement pattern suggestive
hemangioma
Cavernous hemangioma
Smooth walled, air ﬁlled cyst Capillary hemangioma
Nodule with irregular borders and
cystic components
Capillary hemangioma
Ground glass opacity Capillary hemangiomaa
Ground glass opacity Capillary hemangiomaa
Solid mass continuous w LUL
vascular bundle
Cavernous hemangioma
Ground glass opacity Capillary hemangiomaa
Ground glass opacity Capillary hemangiomaa
middle lobe; LUL: left upper lobe; RLL: right lower lobe.
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4 T. Huang et al. / Human Pathology: Case Reports xxx (2016) xxx–xxxtheir ages ranged from newborn to 84 years old. 6 of the 21 cases were
located in themain bronchus or hilumwhile the restwere in theperiph-
ery or subpleural region.Majority of thepatients presentedwith solitary
lung nodule, while 5 patients showed multifocal lesions (Table 1).
Radiographically, 2 cases of endobronchial hemangiomas showed
either signiﬁcant narrowing of the main bronchus or hyperinﬂation of
the lung, respectively [3,4]. 4 cases showed mass lesions with cystic
components, with 3 from newborns [7,9,16] and 1 from this current
42 year old patient. 4 cases showed characteristic enhancement pattern
or hypervascular pattern, raising the suspicion of a pulmonary vascular
lesion as one of the differential diagnoses preoperatively [7,10,14,15]. 4
cases showed ground glass opacity, making it difﬁcult to differentiate
radiographically from early lung cancer [17,18,20]. 1 case showed bilat-
eral interstitial and pleural nodules suggestive of interstitial lung dis-
ease radiographically [9]. The rest of the cases showed either solitary
or multifocal well-deﬁned lung nodules, raising the concern for either
early primary lung cancer or metastatic diseases. Based on literature re-
view, there are no speciﬁc radiographic characteristics of pulmonary
hemangiomas.
Pulmonary hemangioma is such a rare entity that inclusion of this le-
sion in the differential diagnosis rarely enters the threshold of suspicion,
especially when preoperative radiology does not show a characteristic
enhancement or hypervascular pattern. However, this should be consid-
ered as a differential diagnosis for both solid and cystic intrapulmonary
mass lesions, especiallywhen core needle biopsy is being planned for his-
topathological diagnosis. The patient thatwe are reporting here did expe-
rience signiﬁcant, although transient, hemoptysis after CT-guided
percutaneous needle core biopsy. The recent federal approval of annual
screening for lung cancerwith lowdose CT has facilitated the early detec-
tion of small-sized lung cancers. However, it is necessary to be aware of
lesionsmimicking small-sized lung cancers, such as pulmonary hemangi-
omas, which could cause catastrophic bleeding complications through
CT-guided lung biopsy. All the 20 cases reviewed here were diagnosed
through lung resections (wedge resection, segmentectomy, or lobecto-
my) or incidental ﬁnding through autopsy. Ours is the 1st case that was
diagnosed throughCT-guidedpercutaneous needle core biopsy. If pulmo-
nary hemangioma was already initially considered, longer follow-up or
wedge resection may have been the favored options. Only 4 out of 21
reviewed cases showed characteristic enhancement or hypervascular
pattern, indicating a vascular lesion on pre-operative radiography. More
studies are needed to better characterize this rare pulmonary vascular le-
sion radiographically to facilitate pre-operative planning of what would
be the best and safest procedure for a histopathologic diagnosis.
It can be challenging tomake a diagnosis of pulmonary capillary hem-
angioma based on limited tissue. Entities that should especially be consid-
ered as differential diagnoses include pulmonary venous hypertension
and pulmonary capillary hemangiomatosis (PCH). Pulmonary venous hy-
pertension can be caused by obstruction of either intrapulmonary (so
called pulmonary veno-occlusive disease) or extrapulmonary veins
often due to chronic congestive heart failure ormitral stenosis. PCH is rec-
ognized in published literature as a progressive and fatal disease and the
only deﬁnitive treatment for PCH is lung transplantation [24]. In both
conditions, prominent capillary proliferations resulting in alveolar septal
thickening, along with abundant hemosiderosis, are characteristic. The
absence of hemosiderosis in our present case makes these differential
diagnoses unlikely. The diagnosis of solitary pulmonary capillary heman-
gioma was not only based on the histomorphology and immunohisto-
chemical reactions but also the clinical and radiologic ﬁndings, more
speciﬁcally, the absence of symptoms, like dyspnea or hemoptysis, and
not having a bilateral and diffuse inﬁltrate on CT scan.
Interestingly, Havlik et al. [23] reported 8 cases of incidental autopsy
ﬁndings of PCH-like foci that were all localized and unrelated to the
cause of death. And none of these 8 patients had any symptoms such
as dyspnea or hemoptysis. Histologically, capillary proliferations within
the alveolar walls were noted in all 8 cases. Additional studies are re-
quired to determine whether PCH-like lesions represent incipientPlease cite this article as: T. Huang, et al., Pulmonary capillary hemangio
literature, Human Path Case Reports (2016), http://dx.doi.org/10.1016/j.estage of PCH or whether PCH-like lesions could progress into PCH
with time. Among the 20 reviewed cases in here, 5 cases had PCH-like
histology without associated symptoms of pulmonary hypertension
[9,17,18,20]. A diagnosis of pulmonary capillary hemangioma was
given for all 5 cases.
Solitary lesions were treated with surgical resection and often had a
favorable outcome if totally resected. Despite the benign course of soli-
tary pulmonary hemangioma, 2 of 5 patients with multifocal lesions
died after initial wedge resection conﬁrming a diagnosis of pulmonary
capillary or cavernous hemangioma [9,11]. Interferon alfa-2a is reported
to treat more diffuse angiomatous proliferation successfully with mini-
mal side effects [24,25]. 1 of the 2 patients, mentioned earlier, who died
frommultifocal pulmonary hemangiomas was actually treated with in-
terferon alfa-2a for 12 weeks but with no response [9]. For our present
case, with the reassurance from the histopathologic diagnosis, no
further resection is thought needed and the patient will be followed
by imaging studies.
In summary, althoughpulmonary hemangiomas are rare, it is impor-
tant to consider it as one of the differential diagnoses pre-operatively for
lung nodules detected by CT, especially in the era of low dose CT screen-
ing of early lung cancers. Where appropriate, limited surgical lung re-
section instead of core biopsy to avoid complications of bleeding
would be the choice for a histopathologic diagnosis.References
[1] a. A., V. Kumar, J.C. Aster, Robbin and Cotran pathologic basis of disease, 9th ed.
Elsevier Saunders, Philadelphia, PA, 2014.
[2] R.P., T.W. Shields, Benign Tumor of the Lung, Lippincott Williams and Wilkins,
Phildelphia, PA, 2000.
[3] K. Kayser, S. Zink, B. Link, F. Herth, H. Dienemann, L. Schrod, H.J. Gabius,
Endobronchial juvenile hemangioma—a case report of a neonate including immu-
nohistochemical monitoring and nuclear, cellular, and vascular morphometry,
Virchows Arch. 438 (2) (2001) 192–197.
[4] K.P. Paul, C. Borner, K.M. Muller, I. Vogt-Moykopf, Capillary hemangioma of the right
main bronchus treated by sleeve resection in infancy, Am. Rev. Respir. Dis. 143 (4 Pt
1) (1991) 876–879.
[5] M.C. Cohen, R.O. Kaschula, Primary pulmonary tumors in childhood: a review of
31 years' experience and the literature, Pediatr. Pulmonol. 14 (4) (1992) 222–232.
[6] J.R. Harding, J. Williams, R.M. Seal, Pedunculated capillary haemangioma of the
bronchus, Br. J. Dis. Chest 72 (4) (1978) 336–342.
[7] T.R. Capizzani, H. Patel,M.H.Hines, R.T.Mott, J.K. Petty, A unique case of a giant congen-
ital pulmonary hemangioma in a newborn, J. Pediatr. Surg. 43 (3) (2008) 574–578.
[8] R. Maeda, N. Isowa, S. Sumitomo, K. Matsuoka, Pulmonary cavernous hemangioma,
Gen. Thorac. Cardiovasc. Surg. 55 (4) (2007) 177–179.
[9] N.A. Abrahams, T.V. Colby, R.H. Pearl, B.E. Chipps, A.L. Juris, K.O. Leslie, Pulmonary
hemangiomas of infancy and childhood: report of two cases and review of the liter-
ature, Pediatr. Dev. Pathol. 5 (3) (2002) 283–292.
[10] E.Y. Kim, T.S. Kim, J. Han, H. Kim, Y.S. Choi, Recurrent pulmonary capillary hemangi-
oma: dynamic contrast-enhanced CT and histopathologic ﬁndings, Korean J. Radiol.
13 (3) (2012) 350–354.
[11] L. Yang, J. Dai, Y. Xiao, H. Cheng, Q. Ruan, Cardiac cavernous hemangioma andmultiple
pulmonary cavernous hemangiomas, Ann. Thorac. Surg. 97 (2) (2014) 687–689.
[12] U. Miyamoto, M. Tominaga, S. Tomimitsu, K. Nakanishi, A. Hayashi, K. Irie, A case of
multiple pulmonary cavernous hemangioma, Respirol. Case Rep. 3 (1) (2015) 29–32.
[13] S.W. Fine, K.D.Whitney, Multiple cavernous hemangiomas of the lung: a case report
and review of the literature, Arch. Pathol. Lab. Med. 128 (12) (2004) 1439–1441.
[14] P.J. Siaghani, C. Chavez, D.M. Anselmo, L. Shane, Pulmonary infantile hemangioma
presenting as amass in a prematuremale infant: a case report focusing on patholog-
ical features, Pediatr. Dev. Pathol. 18 (1) (2015) 66–70.
[15] C.A. Galliani, J.F. Beatty, J.L. Grosfeld, Cavernous hemangioma of the lung in an infant,
Pediatr. Pathol. 12 (1) (1992) 105–111.
[16] J.J. Bowyer, M. Sheppard, Capillary haemangioma presenting as a lung pseudocyst,
Arch. Dis. Child. 65 (10) (1990) 1162–1164.
[17] K. Fugo, Y.Matsuno, K. Okamoto,M. Kusumoto, A.Maeshima,M. Kaji, H. Takabatake, H.
Kondo, N. Moriyama, Solitary capillary hemangioma of the lung: report of 2 resected
cases detected by high-resolution CT, Am. J. Surg. Pathol. 30 (6) (2006) 750–753.
[18] Y. Sakaguchi, N. Isowa, H. Tokuyasu, H. Miura, A resected case of solitary pulmonary
capillary hemangioma showing pure ground glass opacity, Ann. Thorac. Cardiovasc.
Surg. 20 (2014) 578–581 (Suppl.).
[19] M. Sirmali, F. Demirag, E. Aydin, S. Karasu, S. Kaya, A pulmonary cavernous heman-
gioma causing massive hemoptysis, Ann. Thorac. Surg. 76 (4) (2003) 1275–1276.
[20] T. Isaka, T. Yokose, H. Ito, K. Washimi, N. Imamura, M. Watanabe, K. Imai, T. Nishii, K.
Yamada, H. Nakayama, M. Masuda, Case of solitary pulmonary capillary hemangio-
ma: pathological features based on frozen section analysis, Pathol. Int. 63 (12)
(2013) 615–618.
[21] A.H. Shikhani, M.M. Jones, B.R. Marsh, M.J. Holliday, Infantile subglottic hemangi-
omas. An update, Ann. Otol. Rhinol. Laryngol. 95 (4 Pt 1) (1986) 336–347.ma diagnosed by needle core biopsy: Case report and review of the
hpc.2016.09.004
5T. Huang et al. / Human Pathology: Case Reports xxx (2016) xxx–xxx[22] C.A. Moran, S. Suster, Mediastinal hemangiomas: a study of 18 cases with
emphasis on the spectrum of morphological features, Hum. Pathol. 26 (4)
(1995) 416–421.
[23] D.M. Havlik, L.W. Massie, W.L. Williams, L.A. Crooks, Pulmonary capillary
hemangiomatosis-like foci. An autopsy study of 8 cases, Am. J. Clin. Pathol. 113
(5) (2000) 655–662.Please cite this article as: T. Huang, et al., Pulmonary capillary hemangio
literature, Human Path Case Reports (2016), http://dx.doi.org/10.1016/j.e[24] J.M. Wu, C.S. Lin, J.N. Wang, C.Y. Luo, C.Y. Yu, H.B. Yang, Pulmonary cavernous
hemangiomatosis treated with interferon alfa-2a, Pediatr. Cardiol. 17 (5) (1996)
332–334.
[25] C.W. White, H.M. Sondheimer, E.C. Crouch, H. Wilson, L.L. Fan, Treatment of
pulmonary hemangiomatosis with recombinant interferon alfa-2a, N. Engl. J. Med.
320 (18) (1989) 1197–1200.ma diagnosed by needle core biopsy: Case report and review of the
hpc.2016.09.004
